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(54) ANALYZING SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an analyzing 
system capable of measuring mass spectrum of a trace 
of component in a mass spectrometer, by forming a 
passage so as not to loose the trace of component in a 
specimen. 

SOLUTION: This system is provided with a sample loop 
to divide an object component among various 
components separated in a first LC part 1 , a component 
concentrating pre-column 4 to absorb the object 
component divided by the sample loop, and a MS part 3 
to measure mass spectrum of the component by 
carrying out mass spectrometry for the object 
component eluted and separated from the pre-column 4 
by a feed pump 2 in a second LC part. A first passage 
from the first LC part 1 to the sample loop, a second 
passage from the sample loop to the pre-column 4, and 
a third passage from the pre-column 4 to the MS part 3 
through a part of the second passage are switched by a 
8-way directional valve 8. 
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1 

±E* l d v h#7?Sm\ZTimi£ti1t&9JSL 

±E* 7 ACMSnft i »Jflc»*»tti#Ki"<&JB 2 R 
±E*2K#JD7 h^5:7j$BK:X±E*3A*>e>» 

±Etf > ^WP— 7fr 6 ±E# 9 A *T03t 2 SKR <h , 
±B* ? A0>6±B)R 2 8tS§<£-gP£5i Q ±BJ«fl'*r 

MMOia] ±E*3«tt±K:. ±B**A*»&*tB3 
n/tBft/S#£^tf*£R£. KS»«&©&*P4»«*^ 
tf»RtOi5IUi*«0#iLT±EH*»*rft«K:SDii 

(,>X, «*«K*-&tl»R*«BEK»»«r*«tc2SOa* 
n*«fc3fc* *n*ft©*RoaiU*«D»A*^i:« 
»«tr«B!*3S 1 Sfctt 2 E«©»#f A. 

[0 0 0 1] 

[0 0 0 2] 

B^ffifflSnx^S. 
[0 0 0 3] *LX, BMJfc#0#«*J:tfK»5i'W* 

RffO TCo-S e n s e for L C -M Sj) -$>$$IS 
¥3-17535 S^SICMS^tlfcv'XTA (£* 
T» LC-MSyXfAif^) **&£o 
[0 0 0 4] ±EL C-MS y7fAii, 0y*«* Bl 
6IC7Sr<fc3l^ ^D7hi/77SI (LC) \ZX 



(2) 

IT, SS^W^M (MS) K&fcBT *fctf>OlfS2 A# 
A'Jl/^ 1 0 2tfc»iT^4. 

[0 0 0 5] ±SLC-MS'>7fATU ±EG>* 1 
A^A'^^l 0 1 <fcS6 2 1 0 2 iK«fcO«t» 

[0 0 0 6] *r. BW^^^XSm B16C 
tt£<fc3K* S 1 /\;^ 1 0 C<D 
[0 0 0 7] IWJ«»0«II8TH B17I: 

710 1 £S0 9§*-X#> , y' 1 0 3 

[0008] ±ie#>7'i o 3jr«fcojasffi*:ns»R 

ft* 2 A^/t*:/ 1 0 2KC2IOU-r. 

7 A 1 0 4 * 15 J: 5 l:« D W - 
(BJ^fcLX* ±E*7A10 4m ^ 1 AS A'J^ 

i o i^6jsfflansK»i-$*nsa»jac»*<!a»s 

[0 0 0 9] ffi^T* B««»0»ffllST»i» 0 1 8 
K«TJ:3fc. *7A10 4l:8*SnfclM*»S* 

[0 0 10] ±E#>yi 0 5K£oTi£tiJ£n£ig& 

30 {mm) i:i^T, *7A i o 4p*9tc®:^^nfegw^ 

#£i&ttlU ^(DmmZtiyl* 1 0 6 SMLXMSfcSI 

ffl-T-5. ^37A10 6H BttJs8»ft3E»-»>B 

[0 0 11] ±!BMOLC-MSy^fAl:J:n«, 

x, a«rt»©v^^^h;Pfl!)WJt*«fTton*. cc 

X> «ffiR«aiS*fT3IB^tt. ■MM**©'*;**'** 

40 [0012] 

C-MS^rATlt BW*»0»», ^ffiSI 

Aj^lOl) BM/«^^Si:lP^i;^i§tti<&ff3* 

7A1 o 4\z&mzntzrt)vy' (m2Ajjrt)\>7i o 

[0 0 13] Z<D£o\Zffim*®QWx.2>tZlb<D/V\,7 
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«B©«i£{fc43«fctfft**fc*iB*'r*. ftt, 

*<&n«, K«KrtT*»©aite*«*#<ft*. -© 

a«tt* KfifO^«W^^». ttf:KS4#© 

[0 0 14] LfcW^T, *BrtT©a**«**«*n 
[0015] xu^7 hnxyi/-^^>{t^*ffl 

V*fcRR#*r«B-C»*. «««*»«*t55IRE:* 
j*»t*tpftHtft«l»K:l*ll*»*TttBlcStAl/TV 

b ttdc» t **4&«©-f * ><mm<D a > h d-^^t* 

*^t5ft£<OBBMWt<, £©»*, BWJ& 
[0 0 1 6] *580!tt. iEO*Bijft«*ftt*fcft 

[0 0 17] 

[ss^^^r^fc^o^ai *9BR*«a* ±e©r 
Bttrt#ftaaT*©fc*afc«tt£. ss&l*:bwj& 

[0 0 18] LfcdbT, #5MB©#tt>'*7 L Att* K 

1 PVh^77Sl 

adE»©3%. B»rt#*#Ri"*tf>:^wi'-:/£. 

*«2*#*nvh^9:7aRfc, ±ge?B 2 

Fif9 7««k:T±E*5^*6*ffl»lllsnfcB»ri6 

±E» 1 dv h^5 7aa*&tf>:/JWl'--:/* 
T©SI 1 iftBt, ±E'3'>^Wl'— ^*6±E*5A* 
T©3!2aftB£, ±E*5A*6±EJB 2 

So 

[0 0 19] ±B©«J3cK«fc*U*i ±E«0*A/U^ 
h^5:7SafcJ:0#R*nfc^#©5 5©BW<fcT* 



(3) 

J:oT!»»$ti* (ftffilg) o S6fc, ±E«0»* 
?K*/7 h ^ ? 7^SlCct 0 * ? A A©R*tt#«<a 

[0 0 2 0] d©ck-5(^ K»«©B»lfi»©»tt, R 
.o fig, »U«e©#XSftS«TT*fc»<0Rtt <»1~-SS 

[0 0 2 1 ] Lfcfct, SlS^P7h^7 7^i 
i:i^T»t»*4nfc*», -Tfcto*Btt/i#**** 

[0 0 2 2] *^A^6«*»«f««*-e©iB 
3 »»©-«»*, •»>7 r ;WP-y*»&*9A *T?©« 2 
8BB©-»i:**Sn, »2«B€«fflf6iWli-C 
Btta#«*fttt£n*:;b?A£. f?!3 8itB«:teJBTS*g 
WHfcXBfcfc^Ttt, &2ftR£ttiKft*C&JgtfK 
ftTB»Jfc##»UiSn*<fc5ICfc*©T, 

[0 0 2 3] ±E»0»*Vt^tLT, A^AVl^S: 

[0 0 2 4] ±!2A*A^y«, -S©ttS8^0#A"C 
3t?©ffitt*«OB*.*c:<2:**-?if*. ^£9, ±EA 

*2«B^HB«tti«:0» »2«tt*<Htt 
ttffii&St*. *l8f£Bt*38iEB^*<EI!a«»a:& 
-5J:31C, 2lH]©»jf^^0#AT> *n^n©88BS:«J 

40 [0025] A^A # ;by©tei-, /tJU:/ft7&*8 + 
(2n-2) * (nttaiKft) K±©yt;U^T*ntf* 
2@©I*ft^D§XT\ 3t>©*Bft«IO»**c:4:3W 

*/^^©ftaafra n t *> pj^Tfe^c 

[0 0 2 6] *Ac, ±Em3ffEK±tC, ±E*5A**6 

aoatrfca6©«»*a*R»t, c©«»^a^ 
rt»«*tr»«»«aa»#r«BcaDa**i«aa*fc 
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[0 0 2 7] CVmS, tt#^Rfc±9B«J*#**tt 

[0 0 2 8] l/fc*bT, @«)J£#, #KI»l5£iS**S 
[0 0 2 9] COfcfc* BW^ffilS»T*^T 
[0 0 3 0] 

[0 0 3 1] ***0!>«ffi^«S»*f S/^^Att, 0 1 

C»l*5J:tfJB2LCS8 (2I^>^2, V-f^D*^ 
A5, U V 6 ) <h, «i»«»Itl/TOMS»3tt 

-f >TS 3i5Cft^T^6. 

[O 0 3 2] ±!B##r^X^Ate, 8<I<Z)#-b®-® 

£©A*yt;p:/8 SBilcki. ^2LCSB 

<Oi£i£*>:7 r 2, MS»3«««l*a*l** , 5KHI*S*l 

[0 0 3 3] rfctrB, ±BA*/1*^8©#-KDK 
tt, JB1 LC»l*t««Sn, #-h®fctt. 7U*:7 

**«tt**U ff§2LCg&<£^-f 2 nil ? 

A5, S2LCgI5C0UV6, «3*S (SJS^IS:) 7 «^ 

[0 0 3 4] *fc, iEA*/^8O»0(0#-hO 
5%, #-h®*«ttf®J4**» -(waste ) Etttt* 

[0 0 3 5] ±fBSfH LC^lte, 3>^>^3±^ft 
lml/mi ik K»A»«*<1~1 0 OO/zggS^) 
M»t»iLT, /WJ^8C#-KDlciS!)IBt 



6 

[0 0 3 6] ±Xfr> m f)\>Jlr-'f\*. »lLC»lfccfc 

[0 0 3 7] ±fe7U£5A4te, A*ytJ^8 0#- 
h®*^LT2l&n*BttJS#£»*U 

[0 0 3 8] ±ES2LC»B:* #J*-tf^ n 

?y£W* tftb%«t^»5n I /mi n?§g©&# 
K$|£nfcBW/&#£igmbT, *©*fflbfc***A 

[0 0 3 9] 1E^^D*7A5I1 ^l/A5A4^ 

20 [0 0 4 0] &*5. ±E©i5l:»lLC»Ut)W 
*-;KD/]n $ * n V h y 5 ? SB 2 L C fflHC 

. SBlci£Dtti"r M^ixi/JhX^UM 
[0 0 4 1] ±B"7*f *n*^A5<BTSflyK*iftSft 

fcUV6H B»*»o*uaffl©*^ia***w , *6tt 

So ftS* BW/£#O^Jiia§£UTte, UV6JC^S$ 
If (I R) ^Wl>)t3ttaW- (FP) ^^ffiffl^ItlT* 

So 

[0 0 4 2] ±Efflt8 7lt UV6£5iifiL£BWf£ 

y»J>y#>yi l*^gDffl^n5 

S&O^RT**. W#S7te, H^bft^M 

s. 

[0 0 4 3] ±aaA*/^l/^8©#— h®t®tT*J5fe 

So CCDiH^*>7 P l o^ett. -sj-v^a— ^rtos 

50 3|f>nSct3 Kft^T^S. 
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[0 0 4 4] mz, fB2LCW<02l*#>7 r 2-^6tt, 
[0 0 4 5] ±B»2LC»OjS«#>7 r 2ty 

tt«Sn, #-K2)K»2LC«©a«*>^2*«*l« 
Sn, #-KS>*«tt«B)tt. «*W (waste ) fcattS 

tt, ^h®*&#-h®#a«tta£ttD* 

[0 0 4 6] ±E»riE©»W^'rA»CJ:*» 

[0 0 4 7] ttUa&lC, ±BA*/tJ^8 tttW7 
9 tC^V^TBfflt*. 

[0 0 4 8] A*A;V^8«» 134 (a) (b) Ktj^T 

ai"*-*©*-^*^^**^*' 

A*/^y8«, B4 (a) ic^-TttlS. 
tf-h(D£:®> #-h®t®. #-h®W!X #~h® 
t©39t*>9^f>fcft*ttMltt, 04 (b) K^T# 

fig, -Tfttoft. #-h©fc©. *-b®£®, tf-h® 

[0 0 4 9] ±EOA5SFA;^8ibT, MA.«V I C 
I (Yalco Instruments Co. Inc.) ffi!<Z> TSchematic Fl 
ow Diagram-2 Position Sample Injector Switching Va 
lve:8 Port External Volume Sample Injector Chemine 
st Models C2J SftfflLT^*. ZL<D»&\t. H*Ttt 

[0 0 5 0] ^A^y9«> (a) (b) 

/\#/i;K79tt. 05 (a) JC^*r=Kffi, Tfc 
tofc, #-h<X>£®, #-h®£®, #-b®£®a<* 
>5>f >ift*#»£* 05 (b) »C«-r«a v fttt) 
^#-h(D£(2X #-b®£®> *-h©fc©***>? 

[0 0 5 1] ±f&tt/VlZf9tLX\t+ B*fcfclr>T 

[0 0 5 2] BUT, ±IB«iSc0^vXT-A^tFT»J 



[0 0 5 3] #ttlST?tt : 4 

(a) ESr«»K&0» #-KD. #-h®> #-h 

•r*fc»0»l*»*»J56t"4. c:ni:J:0, Hi ICS 

iBmiSiiSS (H*0*aTSUfcat88) £8ftftTS8ll 

2I*#>^1 0^6*3&*0. 5-5ml/min7? 

[0054] nn-c i*>:/;wv-:7icB^&*ft*B 

o [0 0 5 5] ft:*, ±EOA*/^8<0«0fAtt, 

ftA*/^8^B4 (b) ic^-nm i 
6aaan*«aK*^T* s»tt5j*5r***iLc 
[0056] mmxmx\±. *>^^-^«k: 

BM«»*«»»Snfc«, A^;|/^8ftH4 (b) \Z 
iUffi^n^o 1 0 0 k g/cm2 OJE^JTii 

[0057] cfttc<ko, -9->^;u;v-yt»»*nfc 
a is»#>:/i o*»s2tHJSft**»c«kD# 

ffi£"ft£Y ~t>*'0 A^/^^8 ^0 4 (b) IcS 

[0 0 5 8] C^«'&C07 P 1/*^A4(DTSE<I']IC^$ 

tt» B5 (a) \Z7n*t£?\z, 3^— h 
©t#-h®3*«*>9-f ^*7A4T 

[0 0 5 9] Jffi^T, »lliai3£XST«, ±IBOJ;^fC 
LT, ^l/*7A4CIJ!)i8»^4i:li»SfthH 
so Htf, A*/^8*B4 (a) E«1"«aK«0a*. 



ftB3 2003-66020 (P2003-66020A) 

•t * 



(6) 

9 

ztmz* ttwJ9&MS (b) \zfR-?vtm\zwv 

tUQs Jg2LCa©»*#>:/2*>&MS»3fcS* 
[0 0 6 0) Tat)*. ^OJB3«ttC*^Ttt, 8§2 

9 h(D^ h®^^Ty I/* 4 ^aHO tH 

[0 0 6 1] L/T, ^W^^A4rtT®:af$n^:gW 

[0 0 6 2] 2n%yl±5\Z&^T* BMfi£# 

tt»«ra\ *8:«>uv6i;:2£0tH3ft*. 

[0 0 6 3] ±|BUV6Ttt, i&0&Snfc»«J&>S B 
a0fflbfc«K:. Hf«WH*43ViT. 5/ U 1 

o ffl*r«fc e> ^amm**) o j; ? \z®wm i *w» 

[0 0 6 4] d^T, UQ^AORfJtnMtt. MS SB 3 
[0 0 6 5] J^i^ct^JC, ±IS«/5£iO^«T>'X7 u A-C 

anexa, se«-r» 3 

MSgXStfA^/W:/ 8 £cfctf ttlW? 9 0 

[0 0 6 6] L*>*>, AJ/U78«, ffilffift* 3S2 40 
SUft. »3«»*«D»***5Kttt>T^*OT. ft 

K> Jg2fitB; *3«tt*WD»**#tt->*^Z>fctt 
[0 0 6 7] CJUlckO* mi LC»ll:ioT»i» 

fc, 1 1 i:sat*a**tt»t * d t^t 

»«r^*aa:«©ja6»*Ms«3n«iaf* 
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[0 0 6 8] bfrfc, 7 r U^^A4*^MSgl53 

T©jB2*ttO-«t***n, ^2 8S!S*ffiffl-r^« 
iIiTIWJ5S^S*Snfc*5/xi:» Sf§3SftB£ffi 

[0 0 6 9] C0J:3fc, ±BA*/X;V^8li, X8© 

o^O. *l*B4:»3»Bfc5W*n*niMk*»4:tt 
«2KRtfHSRM&ttQ. M2flUA< 
J6lffiK£«3iS»£#HSttJR 

[0 0 7 0] Lfci^T, ±»bfcA*/^8 0)iS 
fc, /W:/ft#<8 + (2n-2) * (nttS«8») £A± 

[0 0 7 1]#;l^ MS-ffl53^«)B»fiK»**&tJ»tti: 
[0 0 7 2] ±a>bfcctp^, MS SB 3 CH 

[0 0 7 3] B h^OWfttt. 

[0 0 7 4] C<D£v\Z. ^l/*7A4i^MS93i: 
S*JB3«B±KK»6tlfc. ±E^I/*7A4^&» 
■lHSnfcBMJ5lc»* < &tr»«i, -»«RKJnG>«*tt« 
<h 4 « 0 #^T±S2M S SB 3 tc 21 0 j^trfe^ 
©«M7^ BWrt»*^tf*«**MS8B3»caoii 

*3*«KMS«3fca05i*n*J:5K:, *n-fn©B«g 

[ 0 0 7 5] t?*t). MS»3ftJC45^T, SW^i 
5^, BW*»i:«**K©*ttS:3>hn-;i,-r«)C 
[0 0 7 6] Ufc^oT, BWJ*», »fc«3£«flE*R 
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[0 0 7 7] ZOfctb, IM^^aiMTfcot 
[0 0 7 8] 

[0 0 7 9] C^SSm) *?\ A^AVUy8€:0 4 
(a) cA^iiU U^tLX> Warfarin (CigHi 6 0 4 , 
#TS308)©1 Onmol/ n \ 5 m 1 (Warfarin 50 
nmol) £fglLCSSl (r/^yatJUC) tC«L 
fc. -y->y^— :/£bTteftS800 Mm, ^2m 
(§ilml) <D7,y->\'7sWV--7*m^tz. 

[0080] sg 1 l cgs 1 <omi£0k#$: KTt^t. 

ft^J* : Sumipax 0DS A212, 6mm x 15cm (5 Mm 

) 

^^AWlR : (2 51C) 

: A« JKBzKKlTFAftO.l XfcftScfci 

Bjfi 7ir h~ h U;VKT FA*0.08Xifc*<fcSWn 

*'r/l>r : A*#40%, Btt^60XO#J^TjE^3 
ftTfc*»»«-C»B*BM&U 20#IHtf>**TB.«$>« 
-&*60X*^90XKl*T±frf*:^6A«Ei:B«tOJE'& 
«*8SU SSKA«*U0K, BJ8t**90X<DM£Tffi'& 

iftjg : 1 m 1 /m i n 

^ffliSS : 2 5 4 nm 

±BaWft*ffK«k-3T» 1 L CBS 1 -C#&nfc«#j> □ 
T r^5A£^7 ICSTo 

[0 0 8 1] mi LC®1 ■CTl«J*»**l«Hlb? 
tcm\Z, A*;Uy8*H4 (b) CD«Sgt3^0#^, 

[0 0 8 2] ^^^9^:0 5 (a) <Dft&t 

u i osffl^T±EA«6if>^;ww-^ 

Kj£i£bT (1 50kg/cm3 IcT^J 1 0 0 n 1 /m 
i n) V>7)V)V-7ft<D®Z7U*jyJ±4\zmr)liiL 

[0 0 8 3] *UT, A*/X*^9©#— KB>4^6*&1 
ml (tf>:/;i^--7M«S) ©HE**<*U*nfcl» 
.STC, A*/tj^9SH5 (b) OtfSgK, Sfc, A* 

/visits 4 (a) ©titiBKttt^fttto**- ^2 
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[0 0 8 4] yi/*7A4tLTH »ttft*8©C3 
0 (20ixm, 0. 3mm X 35mm) 

[0 0 8 5] Sg2 LC«0«l3fe*fr*KTK«-r. 
i£i£#>:/2 : B3tKL 6 2 0 0 
V*f i7D^^A5 : Develosil SR 0. 3mm x 15cm 

io : ^® (2 5t) 

^Kffi : A& ilHI#i:TFA*0.1 Xfcft 

B?£ 7-t hzihU;HCTF AftO.08Xttt*J:3»lP 

t'r/VA :A«*«90«* B«*MOX0)tfr&T? 

#tttt*»U 5 »B*ttTBHI[©lSt 10 

%a>£90%fc£T±tfft#& A«^B«t©JB-&**a 
U *&tA»*M0%, B «*<90X £*IT 

20 fca»»ffl£10#M«Ufc. 

ffig : 6 u 1 /m i n <2l»3j5>:/«tS0. 

4ml/min fc^^U y M 
UV6iSI : 2 5 4 nm 

f$5£# (Warfarin) £M Sff 3 fc*0&^MHC«W 
«RSMS»3i:i80ii^. (Calibrant ) 

tUTIl Sano! LS-770 (H#tt5K£ttiSiSi*. 1 
;t>C£m/z=481 , 2 ffi<^>CDm/z=241) <P#j2pmol/ 
30 Ml ttK&fflV>« yU>y*>yi 1 (SSiSlOMl/min 
) T?«UUfc. 

[0 0 8 6] MS«3T»S*lfcSMJ5£# (Warfarin) 
<DVXi7DV r^^A£|218 (a) ICtSL, Calibrant 
CDVX^D*Th^A£08 (b) IC^To BWriW* 

(Warfarin) ^Calibrant £CDVX# D7 h^7.Mc;& 

[0 0 8 7] »6ftfc^^^?h;i/£B9i:St. § 
«J/£# (Warfarin) (7)1 ffi-f fc!-*ttu/z=309. 1 fc 
40 mJgb^ 8 Calibrant COl fllK *>tT— ^ ttm/z= 

481.4 Id, 2 «>f*>lf-^ttl/2=241.J [CttSUfc. 

[0 0 8 8] Calibrant (Sanol LS-770) <b\ 

m<i*>Om/z ®Sifttt481.4005, &&tf2ffi'i *><D 
m/z ogi&tt241.2042tat^ViT±Ein/z CDSO^fil^K 
IEL> BWJGJE^ (Warfarin) (7)1 fifi^ *>0>m/z SrUffi 

t(7)S^1.5ppmT$>^fco Z.G>m/z *>£>l£&£>fflj$^te 

Ci9Hi604tW*^3t- 
[0 0 8 9] C*SS^J2] ^Jffi^Jl tl^^twUT, tt*» 

so tUT* Propranolol (C16H21NO2 . »T1259) ^Chlorp 
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(8) 



13 

heniramine Maleate (C16H19N2O, #^2279) t<DM^ 
m (tft^ft 1 Opraol/ u \ ) 1 0 /il *IS1 LCS51 

[0 0 9 0] SB 1 LCSS1 CO^ttSrWTtC^-r. 
LCSf :&*6A*>XxA 

#7- A : Sumipax ODS A212, 6mra X 15cm (5 urn 
) 

%yJ±M& : (2 5) *C 

: Ai£ *«*l:TFA*0.1 

B?£ 7izh- h U;i/fcTFA*0.08%£&5«fc?iKJD 

yWTA : A»W<85%* B«*M5X©*J'&T«'&S 

-& £ 1 5 % £> 6 0 % \Z * T _h tfft & A ft t B £ CO S ^ 
SKSSEbfcft* SSfcAifctflOX* B«**90%<B»J'&T? 

:1ml /m i n 



10 



14 

^tliiSS : 2 5 4 nm 

v h^ASH 1 0 
[0 0 9 1] *te, HSSCT1 iH*i:LT, **\ Chlo 
rpheniramine VLiUiXz&^tsmftttyJfofr—JWz 

p*7A4i;:R*<*nfcj*#*»au -^^d^a 

5 ^ITM S HP 3 Ki£ D iLhti. 
[0 0 9 2] ^l/^37^4> fg2LCgS> MSSB3<2& 

[0 0 9 3] WttK (Calibrant ) tUTH 
*;l-B! (A^^^^>KtT-^Om/z=149 ) ^J^TcOjS 

(I) -CSSnSfb^ (lffi-f *><On/z=397 , 2ffi 
^^><Oid/z=199 ) <hcOil^*§& (-tn-enW 2 pool/ 
//l ) ~>U >v J ^>^ r l 1 (RtiilOMl/niin ) 

[0 0 9 4] 
Kfcl] 



CHg 



CH 3 



CH3 




O O 
0 & CH 2 CH 2 CO 




CH 3 



CH 3 



CH 3 



[0 0 9 5] *2LC»T»6ftfc»^D7hy7/x 
$01 1 (a) IC^To £fc, MSfiS3T»&^fcCali 
brant <D~?7st7 n v h tf? A£0 1 2 (a) Ic^b, @ 
«J/5£# (Chlorpheniramine Maleate) (D7X^D?h? 
^A£E)12 (b) tC^-T. @#JiS;# (Chlorphenirami 
ne Maleate) ^Calibrant tW7.$ P V h #5 Ate** 

[0 0 9 6] S^nfcVXX^ h;i/£0 1 4 K^-r. 

(Chlorpheniramine Maleate) CO l {ffi-f ^> tT 
— £tem/z=275. 1 KtfJ^Lfco Sfc, Calibrant (^1/ 

L, Calibrant (5£ (I ) -CiRSnsft**) co 1 flfiW 
:*>£-£M;fcm/z=397.3 CffiSU:. 

[0 0 9 7] Calibrant CrUy^JVW <Dn 

y>7#7>F¥-!7<Dto/z OS^ffil49.0239, &c£tfCa 
Iibrant (it ( I ) TSSn*ft§*) CD HiE*f 
m/z<Dgffe<fi397. 3066lCS"^^T±SBm/z (DWSffiStt 
IEU gWJ5fc# (Chlorpheniramine Maleate) £> Hffi*f 
*>©m/z *3RfStC^»fc. ^febn/cm/z 12275.1314 
5 iftO* glifi<t©att-0.2ppiD Z.<Dm/i 
3^6tt»©ttfifeattCi6Hi9N20 iW*>ttfc. 

[0 0 9 8] ±E£R*K:bT. SI LCSPl^ 



30 



(I) 



% (Vmttii&fr $ * Propranolol &<$tSM#&'&>7)\')\' 

fcfc, 7 p U*^A4JzK^^nfe^$i§tBL, 
P*7A5*gTMSB3 Kit t> Si A,*:. 
[0 0 9 9] yi/*7A4, Sg2LCgE, MSg&3£>& 

[0 10 0] Jg£g$)S (Calibrant ) fcLTIl ±E£ 
f^^^W 0*yi7?y> Ktf-£<2m/z=U 
9 ) <h±iECD5£ (I) TSSn^ft^tt <lffi>f^>0 



m/z=397 , 2 ^->Om/z=199 ) <h^ig 



40 



50 



^n^2pmol/ Ml ) £ffi^*io 

[0 1 0 1] JB2L'C»T»6*lfc«*^DVhy9A 
S01 1 (b) Cit e ^Ac, MS»3t?»e>nfclW 
fi£^ (Propranolol ) CDVX£ D V h ^7 1 3 

(a) Calibrant OYX^DVhy^A^Sl 

3 (b) §WJ5£# (Propranolol ) <hCaI ibran 

[0 10 2] !#6n^7XX^^7 h^S'Bl SICtk-T. 
gMffi^ (Propranolol ) <D\ If- ^ «m/z=26 

0.2 llfcB^bfco $Jfc. Calibrant (^U7^;i/K) O 
ny9*fy> H tr-^lim/z=149.0 Httimb> Cal ibran 

t (it (i) -essnsft^*) ©i«B-f*>t;-*tt 
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m/z=397.3 KfcB?gLfc. 
[0 10 3] Cal ibrant (rU7^^8) <0A 

y>7?7> K hr-^Om/z coa^ffll49.0239, *5cfctfCa 
librant (SC ( I ) "eS$nS{kSW OH-ft>5) 
mA<BSHtt397. 3066tcS^T±Em/z coSH^filSrft 
IEU §WJ&# (Propranolol ) (0 1 fiB-f *><Dm/z £ 
ttSlCJjtfcfc. **6hfcn/z J4260. 16597 ifcD, 9 

StttCi-6H2iN02 fcttMlfc. 
[0 10 4] £l±©ttlfi^6* *#«->*7\k*ttffl'r 

ntf. «*«&BttJfc#«>v;*;*'*£ h;i>©Mfclc*n 

ft. 
[0 10 5] 

\z. + 1**^°^^^^ 
^nvhy^7KllKT±E*7AA>6»ia»BI**lfc 

-^srosBiatBfc* ±E*>:/;wi'--:/**s±E* 

5A£TGDS?§2atB£, ±E*5i*a>e>-tE»2«EB<B 
® 0 ±E«*»*f £■ 3 *B © W 0 • 

[0 10 6] ^tltyfL* K»+OBWfi!c»0»», S 

T, 3O0*»©#IM#— OT*tr«Kfc^ 

^SryXfA^^^ -rftto-6BWJ«»*» 

[oio7] Lfc3*«oT, siafr^D^b^^sa 

*»©«*T*?tt), *B#***c£teSH+*||ite 

[0 10 8] b*t>, *9**>&Jt*#W*S«*"C©B 
3 8MS0— tf>:/;Wl>-7A>S*5i>*T<0*2 



[0 10 9] JtEttD»*AW:/iLT. A*/WU^t 

[0 110] ±EA*;t;^tt, 
3-3©«tB**D0»A*Jlt3W"P#*. 0*0* ±EA 
*y^ytt, >Sl«Bi:JB3«Bt**IB*«l8itt*i 
B2KB««|y»ttlK&«:0« B2ttB^Btt 
tt*tft5tS» *l«Bfc»3RB£#HStt»i:fr 

sisc, 2[p]o»^«]d#at, -tn-enositBttt 

[0 111] ±E»3*B±fc, ±E*5A*& 

■«**tt»*tOiJWIta0»AT±EK*»*f*lt^ 

[0 112] C(Z>4i£, «#*RfcJ:DBWJ*»**tr 

[0 113] Lfe^T, BWfltfl\ 

[0 1 14] ZCDtztb, B»Jfc#**»«*#T»:>T 

[SI] *«W^—St)SO»ilK*»**»«>'^T-ixO 
40 [0 2] *56§BO-*tfi(D«l8fc*^^»W>'^T-AO 
[S3] *5SW^-**^»lBJw^*^»tFf>'XT-AO 
[04] (a) (b) tt, H l&^LB3T7SLfc#W 

[05] (a) (b) M\ Bl&^bB3T«LfeM 

so [06] 0 1 &O>L0 3-CSLfc#ff vJ^AOHS^ 
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[07] mi h^^A^^T^ 
[08] (a) (b) te> MSSPT^VX^nv h^^ 

a o— w & TK-r ift bj§ m ~e $> %> * 

[09] 08 (a) (b) tSU:^?PVbi/7^ 

[010] mi Lcgreo&te^nv h^A£STi& 

[011] (a) (b) te> ff^LC^T^&ft^a-r 

[012] (a) (b) MSg5T^VX^UV 
5 A <D-m *7K-tWLW 0~C £ Z> . 
[013] (a) (b) MSgPTOV^i7UV h^/ 

[01 4] 01 2 (a) (b) T^Lfcvx^nvhif 
[01 5] 01 3 (a) (b) T'il^^PVh^ 



.0) 

[0 1 6] ^*cD^vX^A^«BS^^TItta^0T* 

[017] fi£*CD^PfvXxAOmiS*^"ri5iW0T^ 

[0 1 8] ^*<D^^X^A(D«B&*^1-|KBJ0T* 

[##(Dl&0J3] 

»o 1 .glLCSf (Sf§l&#i7DVh^7g@) 

2 Jg2 LCgMSfi2&#:>7DVh^:7£B) <E>i2§ 

3 ms (nmttvt&m) 

4 ^l/^A (#^A) 

6 UV 

7 ««S <W**&> 

8 iKUivv? (mvwz-rtfr?) 

20 10 

1 1 ->u >^^>y 
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10 
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6 
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4 
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wuti 




11 

L. 




[03] 



z 



ftiuc« 




10 



6 

Z. 



UV 



4 

L 




11 







7 




3 

• i 
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MSB 
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[B6] 



[B7] 




Ma 



START 
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STOP 
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[[214] 



[IDS] 



(5) 



miLc» 



waste 



(b) 



waste 




waste 



waste 



*2LC» 



waste 



(b) 



waste 



waste 




9 



waste 




1 0] 



START 




Chlorpheniramine Mai sate 
J lOOpmol 



Propranolol 1 OOpmol 



Mass 300. 0±0. 6 



T4. 4(#51) 




4. 2 



p 2604 



7. O 



(b) 



Mass 481. 0±0. O 



Calibrsnt 



T8. 7 (#66) r 5866 




f 0 



Retention Tlme(Mln) 
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[09] 





100- 




90 




BO 




70- 


*m 


60 


c 
• 


60 






* 


40« 




30 




20- 




10- 



241, 2 



. ii.L. u 



Callbrant 



309. 1 



Callbrant 
491, 4 



ISO 



340 



roeo. e 



530 720 



910 



1100 



mi i] 



[016] 



Ca) 



START 




1*788 



Chlorpheniramine Ma I ©eta _ 
J 10Opmol 




STOP 



(b) 



START 





1416 



STOP 



Propranolol 



WMtl 



101 




104 




[HI 7] 



104 



1 



wast* / 



102 



105 



ioa 



1 



MS 



MS 
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[0 12] 



(a) 



10O-I 
90- 

| W: 

? BO 

I 40- 
_ 30- 
* 20- 
10- 

o-h 



Mw 108. g±0. S 
Celibrant 



T1M<*215> 



T18.0(««2> 

Tie.3(»225) 




17 



18 10 
Retention Tlm»(Mtn) 



Mm 274. Q±0. 5 
Chlorpheniramine Mai oat© 




Retention Tlma(Min) 



m 1 3] 



Propranolol 




(b) 



* SO 
8 70-j 
£ 60 

•a 40 

ao- 

9 80- 

10- 

°1 



1JU 



Mmm» 307. QgQ. 5 
Callbrant 



#170 



#160 




U14 



1»J 



182.4 



0 

1#J0 




wests 




M8 
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[HI 43 



100 
90 
BO -| 

70 
I 60 
50- 
40- 
30 
20 -| 
10 



Co! lb rant 
149.0 



°10O 



230.1 

Fragment 



NH— CH 3 

Chlorpheniramine 



Calibrant 
397.3 



27S.1 



■ I. »J 



IlLii 



i i I J • J 



200 



300 



4O0 



(m/r) 



1 



r 40B3 



600 



JO 

ooo 



[01 5] 



1O0- 

so- 

80- 

70- 

£ 60^ 
c 

1 60- 

* 

40- 

30- 
20 

ioi 



Calibrant 
149.0 



2002 



10O 



200 



[M+H] 



Propranolol 



Calibrant 
397.3 



r431 



■uli I ii 



ii 



300 400 
Ma»(m/z) 



600 



0 
600 



(72) 58 91 # W 

*Rl»*IB7pa:?EK#Bttl*3TB 1S98 



